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Introduction
In this paper we focus on the importance of 
including the decisions made by the fi rm’s 
management in the factors that explain fi rm 
market exit. In so doing, we acknowledge both 
theoretical and empirical fi ndings regarding the 
wide array of fi rm market exit determinants that 
include also the impact of the fi rm’s managers 
and their decisions that may in many instances 
even be the decisive cause of the fi rm’s market 
exit. Our research is based on the premise that 
the consequences of decisions of the fi rm’s 
management are refl ected directly in the fi rm’s 
technical and cost effi ciency levels. Namely, it 
is precisely the responsibility of managers to 
make decisions about the quantity of employed 
production inputs and such input combinations 
that minimise the long-run costs of production. 
We hypothesise that wrong decisions of 
managers regarding input-output combinations 
always result in inferior technical and/or cost 
effi ciency and that both technical effi ciency 
and cost effi ciency are important fi rm market 
exit determinants. To test our hypotheses we 
identify the set of factors impacting fi rm market 
exit and focus on the impact of technical and 
cost effi ciency.
Furthermore, we assume that in differing 
macroeconomic environments different 
decisions of the fi rm’s management prove 
as decisive drivers of fi rm market exit. In our 
analysis we distinguish between decisions 
of managers that impact only the quantities 
of employed inputs in relation to produced 
quantities of outputs, i.e. decisions relevant 
for attaining the fi rm’s technical effi ciency, and 
decisions of managers about employed input 
combinations that impact the fi rm’s level of 
cost effi ciency. In making decisions from the 
fi rst set managers are concerned only with 
the technical aspects of production, in making 
decisions from the second set the managers 
take into consideration both technical aspects 
of production and input prices. It is because of 
this distinction that we investigate separately 
technical effi ciency and cost effi ciency as 
determinants of fi rm market exit. This is also 
why we study whether the importance of 
decisions that are relevant for attaining technical 
effi ciency and decisions that contribute to cost 
effi ciency for fi rm market exit depend on the 
macroeconomic environment of the analysed 
fi rms. We do so because we hypothesise that 
the characteristics of the macroeconomic 
environment infl uence the impact of technical 
and cost effi ciency on fi rm market exit. Such 
an analysis reveals which types of managerial 
decisions are relevant for fi rm market exit in 
differing macroeconomic environments.
In order to analyse the abovementioned 
issues, we develop an empirical model of 
fi rm market exit based on a neoclassical 
theory of the fi rm [40] and contributions of the 
existing body of literature in this fi eld. We thus 
specify several non-nested microeconomic 
models of fi rm market exit. To differentiate 
between those factors that can be infl uenced 
by fi rm management and those factors 
that are considered non-discretionary, our 
categorisation of explanatory variables includes 
four groups, i.e. internal, external, demographic 
and environmental factors. The specifi cations 
of models differ in their selection of variables 
representing individual groups of factors and 
in the way these variables are measured. 
The internal factors group includes the above 
discussed decisions of managers that are the 
main focus of this paper and are proxied by 
technical and cost effi ciency measures that 
are estimated using parametric stochastic 
frontier analysis. Models of fi rm market exit 
are estimated using a logistic regression for 
rare events [35], based on a panel of the 
population of Slovenian fi rms. To identify the 
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explanatory power of estimated models we use 
the classifi cation test, the Bayesian information 
criterion and an artifi cial model nesting 
test. Microeconomic models of fi rm market 
exit are estimated for two periods in which 
Slovenian macroeconomic conditions differed 
signifi cantly. The fi rst period refers to years 
from 1995 to 2000 and the second to years 
from 2000 to 2005. Even though the selection 
of the two periods was partly infl uenced by data 
availability it was mostly determined by the key 
characteristics of the two studied periods. The 
1995–2000 period represents the second phase 
of Slovenia’s transition to a market economy 
when the transition process still imposed tight 
macroeconomic conditions. In this period 
neither liberalisation nor privatisation processes 
were completed but the economy had stabilised 
after initial transition shocks that included 
gaining political independence and emerging 
as an independent country. In the 1995–2000 
period liberalisation and privatisation processes 
temporarily stopped. Concurrently the 
beginning of this fi rst studied period marks the 
departure from the turbulent onset of transition 
when neither the macroeconomic conditions 
nor the legal environment enabled an objective 
identifi cation of fi rm market exit factors [52]. 
Considering that the fi rst studied period 
marks the completion of transition the second 
studied period from 2000 to 2005 represents 
the period when the Slovenian economy 
may be considered a consolidated market 
economy. Ownership structures and market 
institutions that formed in this period remained 
characteristic of the Slovenian economy for 
the entire fi rst decade of the 21st century. At 
the same time the studied second time period 
completes before the start of overheating of the 
Slovenian economy that contributed to the great 
fi nancial crisis in 2008. The selected two periods 
are thus different enough so that the impact of 
differing macroeconomic environments can be 
considered as relevant in explaining fi rm market 
exit. At the same time, the selected periods can 
be considered as “normal” so that the obtained 
results can be generalised and not infl uenced 
by specifi c economic conditions created by 
severe economic crises.
The paper contributes to the existing 
body of empirical fi rm market exit literature 
by estimating non-nested microeconomic 
models of the fi rm and selecting the ideal 
model specifi cation by using the classifi cation 
test, the Bayesian information criterion and 
an artifi cial model nesting test. Further, we 
introduce a new classifi cation of fi rm market 
exit factors, i.e. internal, external, demographic 
and environmental factors. Among these factors 
the focus is on technical and cost effi ciency 
measures that directly refl ect the decisions 
made by the fi rm’s management. As such, 
the paper contributes to the relatively small 
body of research investigating the impact 
of the decisions made by managers on fi rm 
market exit. An advantage of this paper is that 
the analysis of the impact of effi ciency and 
other factors on fi rm market exit is based on 
the population of Slovenian fi rms regardless 
of their industry membership. In addition, the 
impact of market exit factors is investigated for 
two periods, allowing us to study differences in 
the impact of decisions made by managers in 
differing macroeconomic conditions. Moreover, 
our study is one of the few studies dealing 
with business failure and market exit issues in 
Slovenia.
1. Literature Review
There is a vast body of empirical literature 
investigating market exit factors that is based 
on various theories from economics, business 
sciences and entrepreneurship, which are 
relevant to understanding fi rm market exit. 
These relevant theories include the transaction 
cost theory 19, 61, the neoclassical theory of 
the fi rm 40, the theory of industrial organisation 
5 and the dynamic growth theory consisting of 
Gibrat’s Law 30, the passive learning theory 
32, 33, the active learning theory 24, the 
life cycle theory 16, Schumpeter’s theory of 
innovation 51 and the resource-based theory 
of the fi rm 42, 6.
In existing empirical studies different authors 
highlight and investigate diverse determinants 
of fi rm market exit. The most common 
determinant included in empirical research is 
the fi rm’s fi nancial operations. Foreman 26, 
for example, explains, when studying US local 
telecommunication, which fi rms fail within 
two years by considering certain fi nancial 
ratios such as earnings per share, return on 
assets, retained earnings to assets, total debt 
proportion, and working capital to sales. Pompe 
and Bilderbeek 45 fi nd that virtually every 
ratio category (profi tability, activity, liquidity, 
and solvency ratios) has some predictive 
power with regard to bankruptcy. Certain ratios 
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perform similarly with different populations. 
Opler and Titman 39 fi nd that a fi rm’s capital 
structure must also be considered as a factor 
in the announcement of bankruptcy. Analysing 
German private and public corporations, Köke 
36 fi nds that fi rms are more likely to fail 
when fi nancial performance is generally poor. 
A positive effect of the leverage variable on the 
likelihood of exit was found by Fotopoulos and 
Louri 27.
A negative relationship between fi rm 
size and the likelihood of exit was found by 
Brüderl and Schüssler 12, Shleifer and 
Vishny 52, Dunne and Hughes 23, Audretch 
and Mahmood 4 and Köke 36. The age of 
a fi rm is also considered one of the key fi rm 
exit determinants. The general consensus of 
empirical studies examining the impact of age 
on exit is that (after infancy) the likelihood of 
exit declines with age 13, 28, 60, 58, 
38, 55. Studies also show that fi rm survival 
is linked not only to a fi rm’s size at the time of 
its establishment 43 but also to the growth 
achieved in the period closely following the 
fi rm’s establishment 43, 36, 26, 14. 
Empirical support can also be found for 
a negative relationship between market growth 
and fi rms’ exit rates. However, there is also 
evidence to the contrary 56.
Since in this paper we focus on the 
decisions of managers regarding input-output 
combinations as a factor of fi rm market exit 
and assume that such decisions can be 
assessed by fi rm technical and cost effi ciency, 
those empirical contributions that include fi rm 
effi ciency and macroeconomic characteristics 
in the range of market exit factors are of 
particular interest to us.
An effi ciency measure obtained by data 
envelopment analysis (DEA) was introduced 
as a quality of management measure in the 
model predicting the failure of banks. Their 
contributions marked the beginning of intense 
research efforts to link effi ciency to bank failure. 
Several authors 7, 62, 44, 17, 34, 41, 
46 confi rm that technical effi ciency signifi cantly 
differs between non-successful and successful 
banks and that these differences are evident 
a few years prior to failure. Another group 
of authors employ either DEA or Stochastic 
Frontier Analysis (SFA) effi ciency measures as 
regressor in the probability function of a bank 
market exit 7, 59. Most studies confi rm the 
positive impact of technical ineffi ciency on the 
probability of banks suffering a business failure. 
Wheelock and Wilson 59 arrived at the same 
conclusion for the link between cost effi ciency 
and the business failure of US banks.
In the past few years, research into the 
impact of effi ciency on market exit has also 
extended to non-banking sectors. Becchetti and 
Sierra 8 report a signifi cant positive impact of 
the SFA technical effi ciency of manufacturing 
fi rms in Italy in the 1989–1997 period on the 
probability of fi rm survival. Similar results, but 
based on DEA technical effi ciency measures, 
were obtained by Tsionas and Papadogonas 
56 for a sample of 3,404 manufacturing fi rms 
in Greece, Psillaki, Tsolas and Margaritas 47 
for a sample of French fi rms in the textile and 
research industries and Pušnik and Tajnikar 
49 for a sample of small fi rms in Slovenia. 
Cost effi ciency as a variable in the market exit 
prediction model in non-fi nancial sectors has to 
our knowledge only been used by Pušnik and 
Tajnikar 49, showing that both DEA and SFA 
technical and cost ineffi ciency measures hold 
predictive power concerning market exit.
For our research also existing empirical 
contributions investigating the role of the 
business environment in fi rm market exit are 
of particular relevance. Contributions that 
examine environmental characteristics as 
determinants of a fi rm’s market exit show that 
the probability of a fi rm’s market exit increases 
with the uncertainty of the legal and regulatory 
environment 22, 26, 10, instability of the 
macroeconomic environment 21, 3, 9, 10, 
unexpected macroeconomic developments 
22, a low level of economic activity 37, 
globalisation and foreign direct investments 
20, 31, 63 and is also impacted by the 
location of the fi rm 59, 49. Research on 
the impact of the fi rm’s industry membership 
on market exit yields mixed results. Cefi s and 
Marsili 14 show that fi rms from high-tech 
industries have the greatest probability of 
survival. On the contrary, Phillips and Kirchhoff 
43 do not fi nd signifi cant differences in fi rm 
survival rates between industries.
2. General Model of Firm Market Exit
Following theory and empirical evidence 
regarding fi rm market exit we assume that 
a general fi rm market exit model includes four 
groups of factors:
ME = f(IN, EX, DE, EN), (1)
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where IN denotes the group of internal market 
exit factors, EX the group of external market 
exit factors, DE the group of fi rms’ demographic 
factors, while EN denotes environmental 
factors. Market exit (ME) describes liquidation of 
the fi rm due to a business failure, the deliberate 
termination of business activities or as a result 
of a merger, acquisition or takeover.
The group of internal factors includes those 
fi rm characteristics that affect fi rm costs through 
the employment of inputs and can be directly 
infl uenced by fi rm management. Namely, 
according to the microeconomic theory of the 
fi rm 40 fi nding a proper combination of inputs 
for the fi rm to achieve equilibrium is the task of 
the fi rm’s management. It is thus management’s 
role to select those techniques that enable the 
fi rm to maximise its technical effi ciency and 
to take input prices into consideration when 
choosing such a combination of inputs that 
results in allocative and cost effi ciency 25, 
29. To attain allocative and cost effi ciency 
the fi rm’s management varies the quantity 
of all inputs. These management decisions 
about input use thus shape the fi rm’s long-
run equilibrium at a minimal average cost. 
External factors defi ne the fi rm’s position 
in the market and primarily infl uence the 
fi rm’s revenues. These factors impact the 
fi rm’s market exit through market prices and 
output quantities sold. The achieved market 
prices and quantities sold depend on market 
competition. The fi rm’s management can thus 
only affect them to a limited extent and has to 
make decisions within limitations imposed by 
the market. External factors therefore cannot 
directly and wholly refl ect the quality of a fi rm’s 
management as they are conditional on market 
characteristics. This is why they mostly impact 
revenues. Actually, they impact the fi rm’s 
profi tability considering that internal factors 
control for the fi rm’s cost level. Demographic 
factors are those characteristics of a fi rm which 
have their origin in the past and are a result of 
past decisions of fi rm management and past 
market and environmental characteristics. 
Consequently, demographic factors can no 
longer be infl uenced by fi rm management and 
market characteristics at the time the fi rm’s 
market exit is observed. Environmental factors 
refl ect the fi rm’s economic, legal, political, 
technological and social environments.
We test two main hypotheses to satisfy 
the aim of this paper. First, we hypothesise 
that a technically and/or cost ineffi cient fi rm 
is more likely to exit the market. Second, 
technical effi ciency is hypothesised to have 
a different effect on fi rm market exit compared 
to cost effi ciency in differing macroeconomic 
environments.
Besides effi ciency and the macroeconomic 
environment, the specifi cation of our model 
(eq. 1) also includes other market exit factors 
that have been proposed by the empirical 
studies mentioned above and are theoretically 
supported to a smaller or larger extent. This 
is why the four groups of factors in our model 
also include those factors that are not directly 
referred to in our research hypotheses, but 
are importa nt for the model to encompass all 
relevant fi rm market exit factors.
3. Data and Methodology
The primary data source for our study is 
the database of fi rms’ fi nancial statements 
collected by the Agency of the Republic of 
Slovenia for Public Legal Records and Related 
Services, which covers the whole population of 
Slovenian fi rms for the 1995–2005 period. We 
narrowed the dataset by excluding fi rms for 
which an industry was not defi ned, fi rms with 
zero employees, fi rms with a negative value of 
equity or with zero sales revenues, and fi rms 
with zero assets or zero fi xed assets. We further 
narrowed the datasets by excluding fi rms with 
missing values in our panel. We argue that, 
given the purpose of our analysis, such an 
approach to dealing with missing values is more 
appropriate than other more arbitrary methods 
such as imputation. Further, the disadvantages 
of this approach do not impact our results due 
to the large number of fi rms in our database.
We split the analysed period into two 
panel datasets that represent differing 
macroeconomic conditions. The fi rst panel 
represents the 1995–2000 period characterised 
by tight macroeconomic conditions and the 
second panel is based on the 2000–2005 
period of a consolidated market economy. The 
fi rst panel comprises data on 16,121 fi rms and 
80,605 observations and the second panel 
data on 17,405 fi rms and 87,520 observations. 
Firms in both panel datasets are divided into 
two mutually exclusive groups, i.e. exit and 
non-exit fi rms. In the observed period of six 
years, exit fi rms are those that were in business 
in the fi rst fi ve years of the analysed period and 
had closed their operations, thereby exiting the 
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market in the sixth year of the analysed period 
(2000 for the fi rst panel and 2005 for the second 
panel). Non-exit fi rms are those that were in 
business for the whole six-year period. Both 
panels are unbalanced in favour of non-exit 
fi rms. Namely, in 2000 there were 2.48 percent 
of exit fi rms and in 2005 their share amounted 
to 2.19 percent. The use of unbalanced panels 
distinguishes our research from other studies 
adopting a balanced-sampling approach 8, 11.
For both analysed periods we proposed 
different empirical fi rm market exit 
specifi cations, all following the structure 
of the general model from equation 1. The 
empirical specifi cations thus follow the same 
classifi cation of the market exit factors as the 
general model. Different specifi cations were 
used so that we could test our hypotheses. 
Namely, empirical specifi cations differ in the 
sets of internal and external factors but include 
the same demographic and environmental 
factors. More specifi cally, two different sets 
of internal factors and two different sets of 
external factors are included in the suggested 
empirical specifi cations. Empirical models 
that are created in this way from the general 
model of fi rm market exit stem from different 
theoretical frameworks. Due to the theoretically 
based variation in the sets of factors we have to 
consider the proposed models as non-nested 
models when selecting the most appropriate, 
i.e. ideal model for explaining fi rm market exit 
in Slovenia. We follow the model selection 
approach instead of the hypothesis testing 
approach. In the model selection approach, 
each competing model is evaluated by means 
of a numerical criterion: for a given sample 
observation, the procedure consists of selecting 
the model that optimises the chosen criterion. 
When using such an approach models with 
different specifi cations can be selected as the 
most appropriate for two different time periods.
The factors proposed by different theories 
as being relevant to market exit vary. In empirical 
research the most notable differences can be 
found in the selection of the array of external and 
internal factors. This is why for each of the two 
investigated periods our empirical specifi cations 
are obtained by keeping demographic and 
environmental factors unchanged, while testing 
two different sets of external factors and two 
different sets of internal factors. Further, the 
selection of a particular factor within individual 
sets of factors may differ between the two 
studied periods due to the model selection 
approach.
For both periods and all empirical 
specifi cations of the model, the dependent 
variable (ME) is defi ned in the same way as 
a binary variable with a value of 1 for exit fi rms 
and a value of 0 for non-exit fi rms.
The fi rst set of internal factors includes long-
term and short-term internal factors. Measures 
of technical and cost effi ciency are regarded as 
long-term factors and asset turnover indices as 
short-term internal market exit factors. Asset 
turnover indices (INATI) included in the fi rst set 
of internal factors are days sales outstanding 
(INDSO), days payables outstanding (INDPO), 
price of debt (INDP) and days inventory in 
stock (INDIS). Cost (INCE) and technical 
effi ciency (INTE) measures are obtained by 
Stochastic Frontier Analysis using the number 
of employees and the value of fi xed assets as 
inputs, the value of business revenues as an 
output measure and annual gross wages per 
employee and the sum of depreciation and 
costs of fi nancing relative to the sum of fi xed 
assets and inventory as factor prices 48.
In the second set of internal factors short-
term internal factors remain unchanged, while 
labour productivity measured as the ratio 
between business revenues and the number of 
full-time equivalents (INLP), capacity utilisation 
as a ratio between business revenues and the 
value of fi xed assets (INCU), the ratio between 
fi rm cost and its business revenues (INCTR), 
average monthly wage (INW) and price of 
capital approximated by the ratio between the 
sum of depreciation and cost of fi nancing on 
one hand and total liabilities of the fi rm on the 
other hand (INPC) are included as long-term 
internal factors as an alternative to measures of 
technical and cost effi ciency.
The fi rst set of external factors also includes 
long-term and short-term factors. Long-term 
factors are represented by a set of dummy 
variables refl ecting a fi rm’s position in its 
industry and the industry’s position in the whole 
economy. A set of dummies is obtained based 
on a comparison of the fi rm’s and industry’s 
wage and profi t rates and a comparison of 
the industry’s and economy’s wage and profi t 
rates. Such comparisons enable us to divide 
the analysed fi rms into 16 groups (EXD16) see 
54. A fi rm’s liquidity measured by the quick 
ratio (EXQR) is used as a short-term external 
factor.
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The second set of external factors differs 
from the fi rst one in the selection of the long-term 
external factors. The set of dummy variables is 
replaced by variables refl ecting the fi rm’s long-
term market position that have an impact on 
the fi rm’s generated revenues. These variables 
include return ratios (EXRR) (either return on 
equity (EXROE) or return on assets (EXROA)), 
and profi tability ratios (EXPR) (either relative 
break-even point, defi ned as the ratio between 
fi rm’s actual revenues and its revenues at the 
break-even point (EXBEP) or return on sales 
(EXROS)).
All empirical model specifi cations include 
the same demographic and environmental 
factors. Demographic factors are represented 
by the fi rm’s fi nancial leverage (DEFL) and fi rm 
size (DESIZE) measured either in terms of the 
value of revenues (DESIZE1) or with the value of 
a fi rm’s fi xed assets (DESIZE2). Environmental 
factors include industry (ENNACE2) and 
a fi rm’s region (ENREG), included as two sets 
of dummy variables.
To eliminate the impact of annual changes 
in price levels and/or to control for industry 
membership, some of the independent 
variables are defi ned in terms of the deviation 
of the variable from the industry average, where 
industry is defi ned according to the 2-digit 
NACE classifi cation of industries. Further, 
we estimate the 5-year trend of independent 
variables and use the trend regression 
coeffi cient values (see [2) instead of annual 
values of independent variables to eliminate 
the collinearity between the values of selected 
variables in consequential years.
For both periods all empirical fi rm market exit 
models were assessed by the cross-sectional 
binominal logistic regression for rare events 
data of King and Zeng 35, which eliminates 
the impact of sample size and/or rare events on 
estimates of coeffi cients and the probability of 
fi rm exit. In choosing the ideal model specifi cation 
for both of the investigated time periods we use 
second-degree empiricism, which represents 
a selection from among so-called non-nested 
models. The choice of alternative models was 
based upon a classifi cation test, Akaike’s 1 
information criterion (AIC), Bayes’ information 
criterion (BIC) 50, an artifi cial model nesting 
test, Vuong’s 57 parametric distribution-free 
test for non-nested models and Clark’s 18 non-
parametric distribution-free test for non-nested 
models.
4. Results
Following the model selection approach using 
the above described criteria we selected the 
ideal model for explaining the market exit of 
fi rms in Slovenia. The model selection is shown 
in Figure 1, depicting that the ideal model to be 
used for analysing market exit is described by 
Alternative 2. The model under Alternative 2 
includes technical and cost effi ciency measures 
as long-term internal fi rm market exit factors 
and fi nancial return and profi tability ratios as 
long-term external fi rm market exit factors. The 
model with the fi nancial return and profi tability 
ratios as long-term external fi rm market exit 
factors was selected because it performs better 
than the model using the fi rm’s relative position 
in its industry and the industry’s position 
within the whole economy. Similarly, technical 
and cost effi ciency measures are included 
because the comparison of alternative models 
that differ in the defi nition of long-term internal 
factors shows that the model with effi ciency 
measures outperforms its counterpart including 
fi nancial indicators. This result of the model 
selection process implies that the technical and 
cost effi ciency measures are superior to the 
standard fi nancial ratios that are widely used 
to capture the internal factors infl uencing fi rm 
market exit.
The ideal model under Alternative 2 
includes technical and cost effi ciency measures 
as long-term internal fi rm market exit factors 
and fi nancial return and profi tability ratios as 
long-term external fi rm market exit factors. This 
ideal model is used to study the market exit 
determinants for the case of fi rms in Slovenia 
in differing macroeconomic conditions. This 
means that we employ it to investigate fi rm 
market exit in the 1995–2000 and 2000–2005 
periods. However, the empirical specifi cations 
of the ideal model for the two periods differ 
in the defi nition of some variables refl ecting 
return and profi tability. Namely, for the 1995–
2000 period return is measured by the return 
on equity (EXROE) and profi tability by the 
relative break-even point (EXBEP), while for the 
2000–2005 period we use the return on assets 
(EXROA) and the return on sales (EXROS) as 
return and profi tability measures. Further, size 
is measured differently in the two periods. In 
the fi rst period size is defi ned in terms of the 
generated revenues (DESIZE1) and in the 
second period in terms of the value of fi xed 
assets (DESIZE2). Accordingly, Equation 2 
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represents the empirical specifi cation of the 
ideal model used for the analysis of fi rm market 
exit in Slovenia in the 1995–2000 period. 
Equation 3 shows the empirical specifi cation of 





Table 1 on the next page shows the results 
obtained from the logistic regression of the 
empirical specifi cations of the ideal market exit 
models for both studied periods. The models 
are estimated fi rst for the 1995–2000 period and 
then for the 2000–2005 period. The results are 
shown in three columns for each of the analysed 
periods. The fi rst depicts the results of the logit 
regression, the second the estimates obtained 
by the logit regression for rare events, and the 
third the estimates of the logit regression for 
rare events based on the empirical specifi cation 
obtained with the backward elimination 
procedure that improves the model by dealing 
with the issue of multicollinearity 15.
The econometric tests presented in 
Table 1 confi rm the statistical signifi cance of 
all of the proposed econometric specifi cations 
regardless of the applied regression form. 
However, according to the AIC and BIC tests for 
both of the analysed periods the results of the 
logistic regression for rare events based on the 
backward elimination procedure outperform the 
other models. Still, they confi rm the robustness 
of the regression coeffi cients we obtained.
Fig. 1: Selection of alternative non-nested models
Source: own
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Discussion and Conclusions
The results confi rm our hypothesis that 
technically and/or cost ineffi cient fi rms are 
more likely to exit the market. Namely, for 
both of the analysed periods the technical and 
cost effi ciency regression coeffi cients have 
the expected negative sign. This confi rms 
our main hypothesis that technical and cost 
effi ciency are a decisive market exit factor. 
Considering our argument that technical and 
cost effi ciency refl ect the decisions made by 
the fi rm’s management, our results confi rm 
that management is one of the key factors in 
















INTE -2.512 -2.469 -10.079a -10.920a -11.483a
INCE -9.386a -9.322a -9.886a 0.190 -0.011
INDSO -0.001 0.001c 0.001 0.001
INDPO 0.016a 0.015a 0.016a 0.010 0.009
INDP 0.203 0.203 0.245b 0.052 -0.042
INDIS -0.016b -0.014c -0.015c 0.001 -0.004a
EXQR 0.004 0.008b 0.007 0.005 0.012
EXROE -11.343a -11.790a -11.372a
EXROA -2.778a -2.709a -2.806a
EXBEP 0.001 0.028a
EXROS -0.001 -0.001
DEFL -0.003 0.003b -7.8E-06 -0.001a
DESIZE1 -3.7E-11 1.2E-08
DESIZE2 -2.2E-10 1.7E-08c
ENNACE2 dummy set yes yes yes yes yes yes
ENREG dummy set yes yes yes yes yes yes
Constant -3.297a -3.284a -3.651a -3.753a -3.728a -3.894a
Log-likelihood -1,742.95 -1,764.54 -1,696.16 -1,721.88
LR 2 237.04 193.87 260.51 209.06
AIC 3,601.9 3,551.1 3,514.3 3,463.8
BIC 4,046.1 3,635.3 3,986.3 3,541.1
p-value 0.000 0.000 0.000 0.000
No. of observations 15,647 16,949
Note: a, b and c denote signifi cance at 0.1%, 1% and 5%, respectively
Source: own
Tab. 1: Results of the market exit models of Slovenian fi rms
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management plays many relevant roles within 
the fi rm, our research demonstrates that those 
management decisions that refer to input 
selection and their relative combinations are 
those which are most crucial for preventing 
a fi rm from failing and ensuring its survival.
The results also confi rm our hypothesis 
that technical effi ciency has a more signifi cant 
infl uence on a fi rm’s market exit compared to 
cost effi ciency in a favourable macroeconomic 
environment, while cost effi ciency has a more 
signifi cant infl uence on a fi rm’s market exit 
than technical effi ciency in unfavourable 
macroeconomic conditions. It is evident from 
Table 1 that in the 1995–2000 period cost 
effi ciency is a statistically signifi cant fi rm 
market exit factor. This is not characteristic for 
technical effi ciency in this period. Interestingly, 
the opposite holds true for the 2000–2005 
period, when technically effi cient fi rms were 
statistically signifi cantly less likely to exit the 
market while cost effi ciency did not have 
a signifi cant impact. These results indicate that 
technical and cost effi ciency refl ect different 
internal market exit factors. Considering the 
defi nitions of cost and technical effi ciency we 
could argue that in the fi rst analysed period with 
tight macroeconomic conditions the market exit 
of Slovenian fi rms depended on either their 
allocative ineffi ciency or a combination of both 
their technical and allocative ineffi ciencies that 
are the two elements of cost effi ciency. In this 
period, the market exit probability was thus 
impacted by management’s decisions about the 
quantities and combinations of inputs relative to 
their prices. In the 2000–2005 period, i.e. the 
period of the consolidated market economy, 
the market exit probability depended mostly 
on the quantities of inputs employed and to 
a smaller degree on proper price-determined 
input combinations.
The latter results imply that during the 
period of the consolidated market economy 
those fi rms which exited the market were mostly 
technically inferior fi rms. Managers of such fi rms 
were able to infl uence the fi rm’s cost level and 
allocate inputs according to relative input prices. 
However, they had limited infl uence on the 
technical effi ciency due to obsolete techniques 
used in the fi rm’s production. In the fi rst 
period characterised by tight macroeconomic 
conditions managers also faced restrictions 
stemming from obsolete techniques. In 
addition, during this period management did 
not focus on properly allocating the inputs either 
because they were unable to do so or because 
incentives were not in place to stimulate such 
management decisions.
The conclusions have several important 
implications for both managers and policy 
makers. Results imply that in periods marked 
with unfavourable macroeconomic conditions 
managers make a serious mistake by ignoring 
input prices and delaying changes in the 
input mix in order to improve cost and price 
competitiveness through input substitution. In 
practice, input substitution is often associated 
with minor transaction costs. This implies that 
it can be achieved even if macroeconomic 
conditions are tight. In fi rms with technologies 
that limit input substitutability the managers 
unfortunately have hands tied making their 
fi rms more vulnerable, less adaptable and less 
capable of improving their competitiveness. In 
more stable macroeconomic circumstances, 
however, the most crucial changes that need 
to be implemented in fi rms are those that shift 
their production possibility frontier and not those 
that merely change the position of fi rms on 
the existing frontier. Implementing innovations 
and improving technical effi ciency become 
key determinants of the fi rm’s competitive 
position. Our research shows that in stable 
macroeconomic circumstances the survival of 
a fi rm that lags behind its competitors in this 
respect is put in jeopardy.
For policy makers our research is relevant 
because it shows that in times of unfavourable 
macroeconomic conditions interfering with 
relative input prices can have devastating 
consequences for many fi rms. Wrong or 
puzzling information about relative input prices 
created by price, monetary and income policies 
can mislead managers. Such interventions 
can create false information for managers 
and distort their decisions even to the extent 
that they result in fi rm failure. Economic 
policy should implement measures that lower 
the transaction costs associated with input 
substitution. Policies targeted at employment 
and labour market fl exibility and measures 
aiming to support investment are of paramount 
importance in such circumstances. Policies 
aimed at encouraging innovation, however, 
should in such circumstances be expected to 
have smaller impacts because in unfavourable 
macroeconomic conditions managers often fail 
to identify the incentives and their effects. Such 
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measures are thus more appropriate for times 
with stable macroeconomic conditions.
This paper draws from the doctoral 
dissertation research of Ksenja Pušnik. It is 
written in memory of Ksenja, who lost her battle 
against cancer at the beginning of 2011.
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Abstract
THE ROLE OF MANAGEMENT DECISIONS IN EXPLAINING FIRM MARKET EXIT
Petra Došenović Bonča, Nina Ponikvar, Ksenja Pušnik, Maks Tajnikar
We study factors of fi rm market exit and focus on the role of the fi rm’s management. We assume 
that the quality of decisions made by the fi rm’s management can be assessed by the fi rm’s 
technical and cost effi ciency levels. We argue that the decisions of management are an important 
determinant of fi rm market exit and hypothesise that the characteristics of the macroeconomic 
environment infl uence the impact of technical and cost effi ciency on fi rm market exit. This is why 
we study whether the importance of decisions that are relevant for attaining technical effi ciency 
and decisions that contribute to cost effi ciency for fi rm market exit depend on the macroeconomic 
environment of the analysed fi rms. Such an analysis reveals which types of managerial decisions 
are relevant for fi rm market exit in differing macroeconomic environments. We use a logistic 
regression for rare events to estimate non-nested microeconomic models of fi rm market exit in 
Slovenia for two periods characterised by differing macroeconomic conditions. The results confi rm 
that fi rms in which decisions of management result in inferior effi ciency are more likely to exit the 
market. Even though a fi rm’s management plays many relevant roles within the fi rm, our research 
demonstrates that those management decisions that refer to input selection and their substitution 
are those which are most crucial for preventing a fi rm from failing and ensuring its survival. We 
also fi nd that in differing macroeconomic environments different types of management decisions 
explain fi rm market exit. The results show that technical effi ciency has a more signifi cant infl uence 
on a fi rm’s market exit compared to cost effi ciency in a favourable macroeconomic environment, 
while cost effi ciency has a more signifi cant infl uence on a fi rm’s market exit than technical effi ciency 
in unfavourable macroeconomic conditions.
Key Words: Market exit, management’s decisions, non-nested microeconomic models, 
Slovenia.
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